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(54) IMAGE DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To suppress a c ha rge/dis charge current of a data 
signal line, to lower an operational voltage of a data signal line 
driving circuit, to reduce power consumption in an image display 
device, to lower breakdown strength of components and to 
reduce the manufacturing cost and operational cost. 
CONSTITUTION: The data signal line drive circuits 3, 4 are 
provided respectively, on both side sides placed opposite to 
each other of a pixel array 1. Source voltages of individually 
different levels are applied to the data signal line drive circuits 3, 
4 so that every circuit outputs one side video signal. Two 
adjacent data signal lines SLi, SLi+1 are connected to the data 
signal line driving circuits 3, 4 by analog switches 8, 9. In a 
certain display period, the analog switch 8 selects the data 
signal line SLi, and the analog switch 9 selects the data signal 
line SLi+1. In the next period, opposite selection are performed. 
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1 

t. 

2 mm) e nx-en-€n**s**«BE W"W©«kk: 

TKSStt, ±£x-*^li©ffl&*l£:i**5ij£»;:* 

mmo±& ; T-?®nmtz-jj<o±.mT-fismm 
fcs$»*o*«ki;fiss0!i© 2 *0±^7 ; -5'g^«ics 

Se3nT*«M^£Sl»3 iitJ 2 ^©X-Y •y^>^?g J P 

izm oastifc«sM^£ 2 *©±iax-^M^«fc^ 

A£2£i&©Sfi2X^y?>^3|i?£&WLT*iO, H 

ssaits z. t \z£ V ±M7—?mnwm®n>t±M 
i tsis©a«s^se. 

®»m&±iz%i$.2tircM%&i'<)u>nmzrztt 
zmim i l. 3 ©nrn^jceis©ia«^^gs. 

mo s«K£©y- h-e&s z. t *®WL£r%mim 2 * 

•J ^XJEI&lcJ: OSSSff £5&&©Hf!&£. 
1 ff©±iE@*lC»«Sn^*3fg^t, 



(2) ftW¥8- 1 3 744 3 

t, 

Sfc-5«E l"^© 2 *tt©«KS±E7 s -*fltfHMB 
W BIiIK©€-tl^nCBfffi©7 ; -^^ISW#lC«0#il 

±&? : -9m^wm9ii3LMtt3&zf-tmwm\zttnzm 

T^-scts^ut-r-s use e \zumo>m»^m 

i 6 icis«©ia«^&g. 
m i *&tt6 t:gB8©M«a^gg. 

*)ummzm-j\,*T&»vmwi(t)Kmi£<D i^mnv 
T±ftT-?(gnmzifcmtz&$i$-wctztfiZT^% 
40 z.£%ftmt?zm#mi sfcH6tiBa©B®s^s 

Bo 

[f9*« 1 2 ] 2 SiKWilEx-^^^KKIsIKA^ 
t fcCB&T h U ^X©d-Sfi}ltEM$nTti5^ t 

mmttm&m 1 *fc«6 iciE«©ii«^ga. 

[is*^i 3] ±m&wmi>w®% : ?'&Gi,r^z>z.£ 
mmttzmxm 1 *fc«6 i:ie«©ias^ga. 

[^^©pfaaaffiw] 

[000 1] 

50 ffiSdsnsiS^g^gg^fcfc^T. 
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(3 

3 

[0 0 0 2] 

(C® bfc Z ^ ^-f h U ^ x^ld^CD CO*^ 

■T^^IC, 1 2 1 £XA*lU«bI3& 1 

2 2t, 5*— *«^«B»!sI)8l 2 3 i:, 9<i^>99L 

«a«*«fc*V»T» «£«JNMUH9Kl 2 2it * 

^nfc^-f ^ >zfmn*m^T. mmru-r 1 2 1 \z& 

m^^ffi^T^o Sfc* -^-^a^iBKftlelBSl 2 3 

[0 0 0 3] 02 30 (a) fcjft-Jvk 5 Ii7K 
1 2 1 fcfc^THU **©*fflB^GLj. GLjh - a? 
t#»©f-^f*iSLi.SLiM -£#331"*- 5 tt 

nr^ftizmm 1 2 5a*RB-6nTv>3. ^0<fc5fc. 

1933 1 2 H*7W 1 2 lftTVNU^XttlC 

[0004] jkbs^sb©*^ 2 5 {4, a 

230 (b) tr^-TcfcptC. X-f^^iftLTC!) .30 

-c#ip^n^>ffla^ac s 3fc&&*H#sfii 27 t\z 

ffl*aa^»B^*HT«, 1 2 5 

insnr^s. mmmmt. xisid -*»h^>^x 

[0 0 0 5] h 7>^^ 1 2 6 ©y« M*. SSi-? 
Sift^SCs CO— h^>^X^ 1 2 6 OH 

ttfammizmmznT^Zo zziz. mmmmcs <nm 
*H*ic*a<oH^b«:vi*a«ai8 (c s 

on Commoa«|ji(0«d) , *&W«8T£*3iEB*I8G 
L (Cs oq GateWit^e^) K»«;SnTV>*. fgig© 



* - 1 3 7 4 4 3 

4 

^icoMi^i^ fffc^^sm-^GLj tatfx 

[0 0 0 6] *»<Z)*3t**»GLj. GLj + i j£ 

isL».sL, + i ^-^WNiwiMgjsi 2 3tc 
»«snt^*. «<flfnn@Bi2 2«j: 

■=f n*&5«BMJEEVDi> • Vss <fc«K«JEVcc • Vee £ 

[0007] ±E©ja«*^SB^cfeviT* T—?mn 

ISSLi.SL,.! ».fctH;*rr*. *M»BGL 
j. GL i+ i -mf-r^It:75:5th7>yX^l 

a 1 2 7 tc«*a*ns. ^ux> ®^§a 1 2 7 k« 
[0008] z<ot^ »a*ici oswt 

fccfcDS&S;^ «^J3 0Hz*fttt2 5HzO7'J 
y**tBSrt3. £0rca£>, :7 V— AKKIcIUtLT, 0 2 
40 (a) ^^CX (b) IZ^T&OIZ, lTicSfm&Mm 

mzM&%Kmzi*z>[ vit>«>s r7i/- A+y— 

-f>ECj 3; fete. 0 2 5 fC^Tcfc 5 IC, 

HWT? 1 M«K^-*e#©Stt£jRe$-li:3 i: t 

[0 0 0 9] 

UTtt. SSLTV^flS (««) *^fl:b^:<Tt>, 
R«e#*5r— ^m^«^iblHlSSl 2 3^6^—^^ 
• SLi.SLmi -K:3t»»KW6b, 4H*12 5- 

[ooio] ^fc. wv—K+tf—v^^ym. 

teJ iKf4cD«^t;:fci, 0240 (a) ^ 

itt^se^iGLi.GL,.. -©aK*fcR<K"r 

•••©a5i*««8SfcJ:Slt*?B»3&^Str. f07^ 0 
2 40 (b) (c^Tcfcpfc, T-^fl^«l»®8 1 2 

fT^^OT, ^n»cJ;oTt>«*?fi»^$tr. £0cfc 
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(4) 



-13 7443 



3t\ r^iz-A+y-h^-f >je«ej amttWLjt 

[0 0 11] ift&CD ^U-A + V-X^-f >g 

M^48SLi.SLi + i •••<D&ttSS#K*^K#l;:* 

So U&tfoT, x-*«*H»SLi. SLim 
[0 0 12] LjfeLfctftS, r^iz-A + y-x^-f > 

«*»**J**-r*ti%fc, &S!l[llB©aBE£± 

[0 0 13] ft*, H2 4*J:tfH2 5fc^T, 

«SU »«^lilI«fi^©8«»l«JEjR»^L, &«S 
«#ttT-£MI*KSLi. SL.h -©*lWlfcff3« 

[0 0 14] HfBSl^gB, ttfcKM£^£B£*»T 
U £ Dfi^BBETx-^B^SBBBB 1 2 3 SKA 

[0 0 15] fi*. d<7>a^iittS^SiS 

L&fl^T. ±E©J:5fc«A»«©J|*tt 1 BBS* 

[0 0 16] ±EOfflBftj)|»-r*fc«nr, 7^7 7 
XyU3> (a-S i) TFTSffl^fc7^5r^yvh 

U £ xffl*as«gBfc*i>T* i/-A + y-x 7 
z& -o ft £ * rnmmm * as w k £fc $ n- & ^ <h ic «t 

tt«£B*#tta«ft3Kaft-0>S (Society for Ioforna 
tion Display 1993*^8*4.3) . lyjfrLfctfS, £ 



«*©»*#**fci:fefc, x-^affiftls^ttlftt 
fcfc *>#»■?***©©, «B«E£SKttfc»bSii: 

»»«»@B©ftiWB<ft*«ttT?fc<* « 
[0017] *anu. ±ia©^fiJc^Tft$nfct> 

[0 0 18] 

[IUi*flBfc"rs«:»©#M *£fl©BBS*£B 

tt, ±E©f8S£»ife-f *©J:5icilE©* 

[0019] 1 £E«©Bft&K&B& t HJ 

*XttfcE*ISnT7*T^ 7*? h U £XBMfc«k 
**fr&3»»©B*£. lffO±E®*tcS3S$nfc 
a? **«#«fc, lW©±EB*fc**£tl&7 f -*«*l 

lit, ±E*sm^sjc«^m^s4A5*s©^iis 

ABB*. 2*H5Rtf6tlT-etWPn39«Jlft*«EU^ 

;ucosstcT^S!i$n> ±Ex-*BW©flftj»t# 

»W t fc*n*nSfc*Btt©R««*|£#ji* £ a: t» 

-r a?- * ff«MrausiB & a 5 AS^e t &® 

[0 0 2 0] M#n2£Btt0B*&KSBB. 

i rcE«©Bft«s««fc*viT, ±EA«#a^ ± 

E^-^B^BBBBB© 1 ^©U*i»c«BbT8a« 
^n^tt^fc, »(cas*ft5B*J:r«PI»5«(3!>2*(D 

±Et s - ^ ©^stcs^a tiT&mn*:® d a& 2 * 
.toMf-^ m^iama @b t ±Ex- ^ g^s <h © 

[0 0 2 1] M^«3 (CEtt(DHA«$gB& H*^ 
1 fcB«©B«*S8Bfc*5V>T, ±EAS¥S^ ± 

Ex-^b^si^iiihib© i ovmmzimzftz t 

tblZ* !fe«ffl#S«0a&»lX-f y t* 
»!X<y^>y* : FKaDa*nfe««B#^2*0!) 
±Ex-^ffi^«IC^x^ 2 ^«©S 2 X< y 

50 ^S^r B miC3?St^®^13:^Ci:tcJ:D±E7 :: -^ 
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7 

[0 0 2 2] f»^«4lCEtt<DIBfftS^KB»L, fSsft^ 
±E5*-*«*MRtt»!§Itt* ±EA##a*<fc«JiEH 

[oo2 3] s*i5i:E«(?)ieg^fit wtim. 

2*fc»4 3KE«©H«*5««K:*^T. JbEX*f* 
^>y*^ £&tt±EJB 1 *3 £tffg 2 X< y?>>ff6F? 

h ^ >>?X^ CMO S#|J5JcCD**— 

[0024] 6 \zmm<Dmm^mm\^ v h u 

*2tffi^«t, ij9©±EK**c»ii«snfcy— 

2»a5R»snT^n-?n^-hE7 f -^«^ 

a -tE7 J -^«#»B»i5iis^«fctx_bEia* 

[0025] MM7t:e«iWI^Kltt; M&B 

6fcE«©H«a^SI«fc^^T, ±E»3R^a**±E 

»g*&9L±\zMmt<nx^2>. 

[0 0 2 6] ||:ft«8£Ett0MI«^£Btt, M#9I 

l*fctt6lcE«cDH«*^SJSfci50iT, 2^igcO_k 

o ^ * 7 s — ^ m-^h \z ^ x ^ j; o ummmmxmm 

■2tiZ><$:5\Zfc^T^Z>o 

[0027] 9 tE*oia«^sBtt. m&m 

l*&tt6tES60H«a««Bfc*3^T, ±15^-^ 

[0 0 2 8] s»*3l 1 0 KBttOMftSiRgBtt* 

m 1 *fctt6 KE*©H««^«Jc43ViT, ±E^~ 

±EiJ->^U>^atCcfcD-9->^U 
[0 0 2 9] 1 1 KE*CDiB«S*gBtt. If* 



(5) »iW-1 3 7443 

311 S&tt6fcE«©H«**««lC*ViT, ±f£^- 

[0 0 3 0] 2 k:E«(DVft«^K«»U 

31 1 Sfctt 6 fcE«<0M«»RSyil;::teV>T, 2 ?SSE<z> 

io m— mmizmmznx^z* 

[0 0 3 1] M2ftBl 3 £EttOlMt&^|gBtt. HA 

31 1 *&tt6 «CE«©H«a^««fc*ViT, -hE&® 

[0 0 3 2] 

mum »** i a>«*a^K«Trtt, A#¥a*cj; 

0. iE^-^W^BicoiPlftMtiffScwtic^ 

^x. ^n?nm<»5 : —$^Mmt\zg i fcz>7 £ —$r 

x. "AoiT-pwi^fflmz&^x, "r-pm^mvmgt 
mz\tm.m<Dmmm^& j ?7L*>n, ? : —*m^m<Dm& 
miz\±iEM<DB!kmm^&5-?i nz>. 

[0 0 3 3] ±Wd<D£5lZ, Ag^atC J; -5 

»«eE£«T$iir* z. t&xzz.. 
[0034] 2 commmTRmwxte. f-^m^ 
mmm®&£T-?mnmt<Dmmmz-jj<D^ 

)\sY?<t rtttiz&vzmmm£y : -?mnm£<Dm\z 

[0 0 3 5] at^3 0H«s^»B-c«. 

^> —ami y^>ym^\zmv&i£nxfr$. 2 
^cd^ 2 x-f ^^ifm^mx^-^m^mo^r 

y*T0>*fc, S6K:*2x^yy>iy* ; ?ftf«iirr* 
«W-c«fc^, dtaiCct D, AS^a*^trJB»lHlKoffi 

5(? [0 0 3 6] H*3H4®IB«a*aie"Ctt, ^-^fi^ 
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[0 0 3 7] f&#«5©iIg^gSTfc, CMOS$ 

[0038] i&#^6<0i!ft^8E-m, mmmz 
* m^uo^mi \z \mm<D 

[0 0 3 9] -ratoft, ±E©J:5fc. »B*BfcJ:a 

[0 0 4 0] x-^fi^«^«ilHi»^J;t;_tiail 
(c»rt$n&*»ft>'U3>»iii*fctt*i8ft^U3> 

[0 0 4 1] tt2M7®BiB«*£BTtt. Kft^Btf 

*^t, &®^&tft&\Bifttmm\zm<D&mzm 

[0 0 4 2] B&3 8®Bft&*8BTI£. I95x-*f§ 



(6) #H¥8-137443 
[0 0 4 3] ■*H9®BBS*KB?I& Rfift^ 

fta<o«Bay-h**>^u>y*a*iu«rr*ig 

[0 0 4 4] OOBfl&^SBTtt* 

**, *>^U>y#afc±o*>^'J>ystir, -a 
$m*mzmznrz& •wi«: l kof-««i 

y >y¥a*m-r*x*r * *>y*^cDB»*#*s 

[0045] mxm 1 1 oHft^sa-crt 

sacosmwa«jEo 1 mr^ricj; 

59 [0 046] §!#3i 1 2 ©HaaiRSaTf tt, 2 S8c<D 
±Ex-^ffl#«B»lal»^ it>ICB*vMJ£XC!> 

B-cesttfeir, ±mmmz&oT?-$mm<Dm 

[0 04 7] H*^ 1 3 OHtt^KBtt* HX^ttA 
[0 048] 

C^lig^ 1 ) *%W<Dm 1 ©**«!fC^MTH 1 ?i^b 
H 1 2 fcS^TKWrtlH, £(T01Dr^-5o 

[0 0 4 9] ^^ttMtCff^BftS^SBtt, 7^x^ 
^hU* XB»»iC«) jjaaSKBT* Or H 1 IZtt, 

x-^fi^SBi!llEl»3 • 4t&BAT^. .B*7U 
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o^-^^issLi. sL i+ i -t&mmz&mvxm 

h U ^X^tCE^JStlTV^. 

[0 0 5 0] HSR 5 ft, X^-/^>^^6^cJ:^©^ 

OSaoFETMDWSnt^D, **-h#*3£« 
L (GLj.GLj.i •••) K»«SnTV^o 

®2 3 (b) #JH> tWttlc, RMFFiU 

[00513 y"-^m^mmmm^3 • 4 a, 

8SL1.SL1*. -0-®i:Mt^nfn7tP^ 
X-f !V ^ 8 9 -S^LTftSSn^J;} (Cfco 

vcci men* amje^utvebi n& 
cc2 *«4A6n, fta^EE^bTVEE 2 ^^.^nt^ 

[0 0 5 2] ±|BOWIfNUEEVcci -Vebi • Vcc2 • 
Veez \t. Vee2 <Vcc2 <Veei<Vcci £ V> 5 

•Vcc 2 -V E E2 *elOBI««JBE^VT tU IK A 

Vcct =V S +V lh +V0N 

Vebi =Vi + Vu-Voi.f 
VCC2 =-Vi +Vth+V 0 » 

Vee2 =-Vs +Vtk-Vorr 

[0053] T-?mnmmm®&3 4 a, r^i—- 

j£-r**>^ r U>y|5iKl 3 — 1 5 • l 7*fcffl^5n 
F®K^©Wiin«£E («JB«JBE) ^«««fl£V 
cci -Vbei ^»52:J:^J:DiE«©9feflM8^ai*-r 
5±5l:aoWS. ^-*«*»K»liltt4 

Kfc^TV>*. *«*RK»|§I»3 • 4 

[0 0 5 4] Sfc, ±BB(©'7 ; -r^«^«K»lHlJ» 3 • 4 



(7) ^iW-1 3 744 3 

A;tr SC© *>©T*oTfcJ;^. * JHJ- > rf)V^—)V F 

>y i&wwftT-^ «ws l 

i.SLi + i -KiS&ifcSIU F^/W>:/;i/*— ;VF 
[0 0 5 5] /x*;HJ->^;p*— ^p^sc^^-^fi-^ 

SBiliRtl B2fc3rci\fc3fc:. y7hk^ll 
«*.Tt>S. '>7hl/yX^llH BfcRU&^X*— 
^DfcRJBUT^^ hS-er^7F/^X*ffl*'r-5J; 

MIbTBBH"rsx-f y^lelKTftD, FAWXfc,k 
3? 0HCSi*M§&f-m«SL.. SLim -Kl 

[0 0 5 6] nv>7)Vi£—)VYtt<D^—$m 

^ffiRnilBr^ 0 3 \ZtfC*& 5 \z. *sybVz?*9 1 
It, 77«12-i> 1t>7 r U>^lBFKl 4-, 
1 5-^>yu>^IC,,.,-^ *-JUF#*C 

».id-t, VfiSl 6-t^iiAT^^o 
[0 0 5 7] 7mifX^*j?frP>i3iZ>ijr>7V>ifzf- 

atUT<©it>^U>!yilHrl 4- 1 5ttHCM(C»jtt* 

nt*5D, U->yj >y®Bl 4tt, ^^HIBl 2£ 

15H 5 f -^Kai«^TRFK:HJBbT«IH"rSi'3 
[0 0 5 8] §^e^:LTO-9->7 /, U>^iC )(n p 

^>yu>^tBiBi 4©ffl*Si3«frte»tiT*o, 

V>7V >^[HB 1 4 JCA DU-^U Zsif^tlltrT—* 

5CDtB*a(cR»&nT*5D, 1*>:/U>^[hIB1 5tC 

tLT©*e8B16r^ *—;UF««Ci»*id©$&tC« 
[0 0 5 9] JgHggi 6tt> 04(:^ti:9(:, Y=yy 
0, h7>yX^TRi • TRe ©y— Ffctt, *n-P 

n/x-f Tx©fc«e>co3e«jEVbi • v* 2 ^A5ntvi 

yX^T»5h7>'^^TR» • TRs ^ctrXn^-V 
MMOS h^>> ? X^"C^^» h^>>?X^TR4 • T 

50 r 5 ^sas»#^©ioiB*^rrsta: ! b«c, matcn 
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££57-X7#n7£^LTV>£/W777>7 p T& 

a. 

[0060] ?j vfjip^rttttoT-fmnim 

fjVinMyyy 1 8-i***TV>*. *>^U> 
^#RiUT0tf>:/U>^IS]»l 7t4, x-f5>$MKD 
9M8«#*7 yfllBI 1 2 fcgfci^ h/wxfcHJBl/ 

[0 0 6 1] 5 s * 5^;Wt-/7rl 8tt, K6fc^?-£ 
3KI. f3^1 9**tf7^DifX-fy5 1 2 0-*W 

V 8 ©5£lo£g«LTx-*»^BSLtC^**<fc 
m (HI 2 Ml) ^93teBBft*VJfc8^<OU^* 

[0 0 6 2] 7i-uitX<1+r?8 • 9*4, x-^R*** 
BA@K3 • 4©ffi*K»U BJTf -5 2*^-?® 

^issl ($a^ . sl mm ©-**>W5fln» 

7tD^-yf8 • 9t4, S^fcUfc^&x- 
*{I^i&S L SHRf * ± 9 fcftoTlr>S. 
[0 0 6 3] £&, 7^D^X>f - 914, A#Kl 

fctt, H7*&I4B1 0fcS?\k3fc»RlH«2 6 - 4 
2©— Bi&oTWS. Ctl&C!)7^Dyx-f y^-8 • 

F#*fe itfx-f F 7"f /t2riM>x 
-*€^&&Ij[h!&3 - 4fcaffljfiTOIBT»*. 
[0 0 6 4] H7(csrJ:5R:, A®¥&<hLT<z>g« 
@»26tt, 7^D^X-r^^8 (9) , y7 K 1/yX 

* 1 1 fccfctH 2 4-2 5 k <t o JS/fcsnru 

[0 0 6 5] 7^n£ r X<y3 1 8 (9) 14. n^**^ 
h7>>?X*2 l-2 3jfc5fcoT^*. SlX<7f 
>^f<!: lt©nf t^h7>yX^ 2 114, «a 

S2 X-f y ^^FiLT^n^**^ h 7>~>*X^ 
22 • 2 314, ««««7-f-*H»KECLT»fc:S^ 

T^£„ rtlfc<fc0, n?**)lh7>i?7>9 2 2 - 2 
314, 7-f-^F«B<I*JFRi • FRs tc3^V>T, 



(8) #Bi¥8-l 3 7443 

«ISL..SLm - (4Nk*D *fcttf-^««8S 
Lim. SLi + s - «P!S#i) 0-#fc££fc*;i5J;3 

[0 0 6 6] -f 2 4 • 2 5 tt, B^lKffiKSn 

@2S3 • 4rtfcRW-6ilTV^. cn&©-f >A-*2 
4-25*4, v7M^vX^lT(0tti*O77>7^h 
*fkft**<U ^7hl^X*l l&t><Dz/7 b/Vb 

[0 0 6 7] SR0B2 614, ±!30l8«#/t*;Mr> 

^*-*F*iCfca«*tl*»ftfcL K8© (a) * 
£t4 (b) CsR-TJZ'SC. WW160*RICn*** 
^F5>vX*2 1 • 2 2 • 2 3OT»tS*t5. ft*, 
^8© (b) Kfctf-SWE Write Enable) 14, #&JH 
IBRj£R**C*$. *fc, jHRE^etfy-fS^F 

7-f/*#aictt«3n*»&H* ■H9ic*'r<t3fc, 7 

2 2-2 3OTMt&ft*. 

[0 0 6 8] 01 0(C^r*3fc, AS^K£L 

T©3«®&4 2t4, /WHJ->^;^-^F^ScoipI 

BS»«U 7^D^X^y^8 (9) , y7H/i?X 
*1 lfeitf-f >/t-^3 4-4 HCiDMtiESnrVi 

[0 0 6 9] 7^n^X-fy5 t 8 (9) fc, h^>X5 

y>a>y-htpftfn&cMos h^>vx^3 1- 

30 MOSh7>^3 1li, n^v*;Vh7>yx^3 
la<h, p^^^;PF7>vX^3 1 b t*«awn»«* 
nU^T^^ ttD&^*fcfi*£»2X-f 
y*TtL/T©CMOS h7>i^X^3 2 • 3 3fc#* 

[0 0 7 0] CMOS h7>y7^3 2J4, n?**/P 
h^>vX^3 2 a©y-MC7Y-;i'F«M#FR 
i 3»«A*an, p^*;^F7>5?X^3 3bfl!>y-h 
lC7-<-^F«»«^FR. *«A*«tlTV>-5. CMO 
Sh7>PX^3 3»4, n5 1 r^;VF^>vX^3 3 a 

4o *5±t;p? i ^*;wh7>^x^3 3b©-tn-eti©y- 

MOS h7>i^X^ 3 2 tffill^oTV^. CintCct 
0, CMOS h7>yX^3 2 • 3 314, Sfc5*>fS 

[0 0 7 1] -f >/t-^3 4-3 614, @^JlCg3S^n 
Ty7hl/yX^l 1 fc t t>ICr-^M^i^S!iI5I»3 
• 4rtfcR^SnT^-5. -f >/t-^3 7 — 3 9t>f> 

/\*-^ 4o-4i t »4, -tn-en-f >/\*-^ 3 6 ©ai* 

5^ -^3 9©di^i 1 t4n^^^;Uh7>> ? X^3 1 aCO 
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&£>^ n^v^;i/h^>5xX^ 3 1 a-\CDm#^S&K 
te, «*©-f >/\*-^3 4-3 9*tRttSn*— P 
^*;Vh^>>?X^3 1 b'v.CDfiJHM&KWU tffgc© 
^f>A^3 4-3 6 - 40 • 4 1)MRtt6ftTM. 
[0 0 7 2] ±8BO-f >/t— ^3 4 — 4 l^Sa^HB 

h<hp^*;vh^>>>x^3 i b©y- h^c-etiH? 

T^S. 2intCi:D> CMOSh7>y7^3 1(l 

iiT^CMOS h^>> ? X^ 3 2 • 3 3l:J;0, 3£S 

[0 0 7 3] g«leJ&4 2TH CMOS N^>>>X* 

3 1~3 3&«^S^ttC<fct), fi«fi«KO*t««*3&« 
nft^h7>yX^3 1 a~3 3 a£31i®-r£— 

iK«ffi«©lft««#^p^ir*;i'h7>^X^3 1 

[0074] mrz, 6tn 

*;i/h^>i?X^2 2 • 2 3T2*JKKllOM§«fc5 
fcfc:oTV><&<ZrC* ^fi#«B»|pI»3 • 4«T?<D 
T^n^x-f ^8 - 9<3E>ffl»tt, Settle n?-**^ 

4 2 ©»&t>K«"C*§. 

[0 0 7 5] ±&<DM1Rmtt2 6 • 4 2 43<£tf^-^« 

-^«-^«B»isi»4 icanKanT^att©^— 

ate©^-^**^**!. r-^I^SL, + , 
[0 0 7 6] fcfcU ±B©«J*fc#^Ttt* r7^-JV 



(9) 4$BB^F8-1 3 744 3 

«B»lHr»3<0 1#B<©tH**t, AfCioT 
nz>* IWot, 5 s — ^«#«B»iaB3(!E)l#B(3!) 

[0 0 7 7] *Sflt««IE»&i,Ttt» #5* 

— ^m^iamifei°iB3 • 4fttzm\ f j'*>nz>immft<Dm 
io mmt&* ?-^m^iSKB[iiB3 • 4\z\ti2nz>mm 

[0078] *H«a*»Bfc*ws#a© 
x<yf#f*CH Bll l K*-r<fe5»:^U3>a« 

2? l«R (a** ^SiJWRtfW*) 5 2 (CM I S (Metal I 
nsulator Semiconductor) &ft$bSkb?>i?X&&M& 

[0 0 7 9] p-SL»K5 2±fc«U MfiiRBttUT 

n> p-Si^EK 5 2 iC&V^T-y- hti54 TS^n^K 

U3>«fcR5 3^J;^»Kfg5 4 K/I 
tl/TOy'J^ >»ffcR 5 7 j&**J«3 fU 1/ U 
30 :3>*gftR5 7©IB^6y-XM5 5 t H K >• 

[0 0 8 0] i/U3>HtLTH K»I§IBS— 

it$i^7XM5 1 s«ffl-e**ctft£oja 

±«B©#i8ft>"Jn>»R5 2^1^^^^ £ 

^ ^V-^At^fe5^ffl^WM (ZnS 
[0 0 8 1] ^MffiMXte, M*mz r^l^-A + v- 

^#&£tU 5^— ^«-9j»SLi*i. SL. +S ICOV* 

)v KWBdrtr i*co^— misLi fcten— ate© 

50 i,SLi + , -tC, m^SJE^^CD^'5 2^0?-^ 
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[0 0 8 2] Z<D£o\Z. *SOS«IC*lrit«, -*CD 

ffitt^^#e»(osira^-r^$ff^3©T, $sb 

■WEKT GEBfctt. »,Iiffia*E-»g«fimB£) 

bus • 4<Dmi3nj£mz*2<r%z.ttfvzz>. 

2Vs + (Vofp +Voi) 

vs : m&<omim& 

Vu : X-f yJ*y>f*F? 6 <OB««E 

Vs "Vt + (Vopf +Voi) 
[0 0 8 5] ^ft (1) (2) ^CSV* 

<b> ft&OmWl^fc-Ctt 1 4 V (Voff -VoifctfcK: 

i vt-rn^i 6v> 0«HA^T^ofc^ *syg 

^^>«*ICcfcn^5V (Voff • Von%t§\Zl V t? 

n«7V) vmizts;*. 

[0086] 'tfot>%, mi 2\z^t^o\z, ft%mx 

ft -V s *6 + Vt ST©BBT?Mte«EE*fltttt 

e + V s STO«51, ftS^iT-Vi ;6>£-Vs £TCD 



* [0 0 8 3] 1t&mv>Mm%&Kito*T+ Ti-uffZ-t 

x-^fi^«jffiftisi»3 • 4c?>ss«En*a:TS$ti 

OFFB5 -Vs +V» t -VoFF 
ONI$ + Vs +Vu+Vu 

±m<D2^\z^. «B*E®Jt*JMR& 

»• (i) 

OFFI$ Vi +Vu-Voff (=Vi«i ) 
ONtt Vs + Vti+Vo> (=Vcci ) 

hm<D2^\z^r>, mmm&vmxmmtii. 

»• (2) 

[00 8 7] 5. 6HVGA (480X640 

X RGB) 0*l«SS«fc*V^T» ftatir>M««E& 
2? 2VtU B»«EES7.Vi«ei/fct*oy-h^ 
>R(S*J:«V-X9-f >SCTC!>, «Bt~* <g* 

fc*tr*ti-jHi (2 7-f-;wHjiiinirt'c©*ji[**» 
S) **»&B**T*fc«-r. cnfcj;D, *n^en 

5-Y>Rgco»3 6 56 (y-h^-f 

[0 08 8] 
«1] 





HIGH— ^ 


HIGB-LOMISS 






243 jtiC 


156 *C 


113 * C 




174 C 


87.1 


41.4 mC 




0.5UC 


87.1 /*C 


0.5U C 



[0 0 8 9] ^nt^A, x-^WtBBBHKS • 4<Z) 

«±0*?<fcDfeMBEjW6<, ±iB<Z)<i;5ftfl£mJEETB 
[0 0 9 0] ft*, **M«fc*^Ttt, y7hk/X 

^i i<oi^oai^ic»Lr, i*0x-^s^«asL 

•a-OJz^lC, RGB<Z>S^£[^5K1f>7U>^T£<!: 50 



sea, *syy\/V7,$ 1 1« \-><Dmj]\z*tb 

Xs (RGB©tfttt3*) ©f-^Mi^ 

[0 0 9 1] 2 ] *?gl£0>?iS 2 0*lS«t^^ 

TH-1, 01 3 ft LSI 8\Z&r}\,*XK9ltn\& 

Toao-c**. ft*. *s»m£*ft««as*T. 

[0 0 9 2] *^!EH^ffidBASSSltft 01lc^ 
rT^n^X-f *y^8 « 9<hbT, 01 3*fcttHl 6 



-408- 



f ■'■ '* 



19 

[0 0 9 3] HI Z\Z7tt£o\Z, xm^mtvx<Dm 

«H»6 7fc T^n^X-T^S (9) . 
X^ll, NANDy-h6 3 • 6 4^i:tX-T>A— ^ 
6 5 • 6 6lC,fcDSjS^nTV^o 
[0 0 9 4] 7tD^X-f7f8 (9) ti> X-T>>5 1 > 
^^<hbX<On^^h^>^X^6 1 • 6 2£>£ 
^oT^5, £7c* NANDy- h6 3 • 6 4$5 < fctf-f 
>A-^6 5 - 6 6ft ^-^S-^^KrI5i^3 • 4ft 

[0 0 9 5] NANDy- h6 3 • 6 4<D—^<DXtl^ 
^(CH Zsy hUiSX* 1 lfrt><Dz/7 WWX**A# 
2nZ>£o\Z?3i~>X^Z> 9 NANDy-h6 3 0«© 
A**^fctt:?*-;PP*»fl#FRi tfAAStU N 
ANDy — h 6 4 ©fltofr© A# WPfcfcfc 7 >f k-»# 

6 5 - 6 6<Z>AW$m3\ ftl?nNANDy-h6 3 

h^>^x^6 i • 6 2it -en-^neoy— Mc-r >n 
WAasn*. 

[0 0 9 6] ±B<Z>*/8fc:fclr>Xtt, y-hM:ty 
7M/^W1 1 ^ ^» h/^PX 1 7 ^ KM 
fl^FRi -FR 2 tommm W>A-^©ft|:J;o 

>vx^6 i • 6 2 a>-*o*^»it<&. £ 

**^h^>^X^6 1 • 6 2^^©DMntf-^ 

[0097] ±m<om$i\Bi&6 7\t, ±&e>mtfz&rt* 
/^>7)v&-)iFtt\zmmztiz>m&\z+ mi4<D 

>v*&2 2 • 2 3i^ nmm<DW&Mmmfem*k/w 
Et. Mmmayy^—jwmmmn/FRi -/fr 2 

t^^NORy-h6 8 • 6 9fC£DON/0 

W6tlT> fn-Ptl^NANDy-h6 3 • 6 4i:a* 
^6 1'62H 7tO^y^2 0^Up 

mz^vi -v 8 *fl»&T*#«srafc»t*snx^ 

[0 0 9 8] HI 6iZ7R~?<kviz. AS*atL/T©a 
&HJ&8 3H /X^Hf>^l/*— Jl/H^C-OJlalK^ 
JRU T^n^X-f ^8 (9), y7hl/yX^l 



^IB^ - 1 3 7 4 4 3 

20 

1> OA-^7 3-7 8, NOR^-h7 9 - 8 0^3 
WNANDy»h8 1 • 8 2i:*Di«SnWS, 
-f>;W7 3^7 8, NORy—h7 9 • 8 OiSd;^ 
NANDy- h 8 1-82H ?-*^*l«JB»|I|JS 3 

[0 0 9 9] X^7f^^bT©CMOSh7> 

*;l/H5>^*7 1 btjWtaftUSnTSftoT^ 
X-f y?>jf«ftUt0CMOS h^>5?X*7 
2H t^H7>^7 2 atp^t^h7 
>>*X^ 7 2b ijfttatWSBttSnTJfto w*. 
[0100] -f >/t— ^ 7 3-7 511 StW«C»«3 
-f >A— ^ 7 6 - 7 7M >/t— ^ 7 8 tfl ^tl 

-pn-f >n—# 7 5 ^6»Kb&«BSfc«» 

6nT^*. <>/t-?7 7 0ffl**fttNOR 

y- h 7 9 • 8 0 co— #©AA*PI;:»«3:fru -f >/t 
— ^ 7 8(0£BMTONANDy-h8 1 • 8 2 CD— ^ 

©A^sa^fcftai^nTv^. ssic, NORy-bs 

0*5<£tfNANDy-h8 1 (D^cOA^^Kfct^ 
^HftfOTFRi d«A*Sn, NORy-h7 9^ 
<fctfNANDy-b8 2©ffi*OA*ifiRPlCtt7^-;i. 
H^#m-^F R 2 *SA* $tlS J: 3 (Cfeo 
[0 10 1] CMOSh7>yX^7 1H n^*;P 
h^>>?X^7 1 a coy— McNORy— b7 9 

sa^sa^n, p^*;uh^>^x^7 i bcoy— 

— CMOS h7>vX^7 2U, n^t^h7> 
>>X^ 7 2 a coy— hfeNORy- h8 0 ©tHASjTPa* 

&^£n> p5 i ^^;i/h^>> F x^ 7 2 boy— hcn 

ANDy — h 8 2 ®a*^^»«StlTlr^. 
[0 10 2] Z(D<kofcffimz<kr> % NORy— h 7 9 

• 8 0 43«fctfNANDy— h8 1«82^ »ffitt<h& 

s< >n—& 7 7 ©m*e#*ci:ff-f 7 8 com 
;pf«s«^fri • FR2 ttatt? 

V*X> CMOSh7>yX^7 1 • 7 2 fcXSKSKiS 
t5o ^LT. CMOS h^>>*X^ 7 1-72 lC<fc: 0 

brnz^mzT-pmnmsLi -slu, i-^tcn 
a. 

[0 10 3] *§li6*9fc:43^x*K T^n^x-f ^8 

• 9<DWjmzj:K), mm-r^-^mnmsi.i • sl 
■ 4jc^>f-^H*fcfflD**5nx»jtt$nso 

[0 10 4] SKtilK6 7TH n^^^h^>^X 
^61- 6 2CJ:DM«»Bf**0aA/T?v^ft 
^> Mh7>yX^6 1 • 6 2 SfifflfcftMD-rSieM!^ 

^iSLi -slim fc«€ra*n-5*xicaa'rsx 
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< v * >>f%?\t*:ti*n 1 n ? v *)V h v 

*6 1 • 6 2 tfts©-c, Bi®llttMlc*tt*SftB 
S52 6 • 4 2fciK % If h7>^X^6 1 • 6 20»S 

[0105] *nmwr\t, &*mz\t r7i/-/*+y 

-X5-f>£Kj BB*WBbTV>*0T. ?&1<Z>£J6 
M2:n«^ «B«El/^©Bft*2B0x-*«» 

$E®}0&3 • 4r5 f -^««BSLi. SL.h . 

[0 10 6] ft*. Ell 6lC^Lfca#lHl*58 314. 7 
*D^X-f 3^8 (9) C0|ifJrtNORy-h7 9 • 8 
0*±tfNANDy-f8 1 * 8 2tf«EBSn**M8T 
*<Dffll©Ag^&£LT, 01 7fcS*TBRB 
Kl 0 KDXolZ, i/7>U^*110B«fcNAN 
Dy-h9 1 • 9 2$Egf§*^t>^A^n^o 

[0 10 7] £<D«jS-m, NANDy— h 9 1 • 9 2 

JPX#A*S*U NANDy- h 9 1 • 9 2<Dfofi<»A 

**^ic-en*n7/-^K«»fi^FRi • FR2 A* 

A**n*45lC&-3T^*. *UT, NANDy— h 

9 1-9 2<D'&mz\*. fcfefc&*T»8tr*-f 

£9 3-9 9tC<fcDCMOSh^>>?X^10 0 • 1 0 

[0108] hi 8i^-ra«ia»i o 3 us 
*a> ©j^k, w*ii©^7 hu^x* 1 r • 1 

1' ftWt«*JsST*-3Tt)4^. dOMrtTtt, NA 
NDy-h9 1 • 9 2 0>ftfcDfc'f >A-*1 0 2-1 

0 2£i&tt, 7^nyx-fy^8 (9) {zTmmzn 

*T-*fi^»SL©«©$/7hl'vX$'l 1' fc, * 

< 5 >y«*»*anttx*- h/^x*A*b&^4 ^ 
t-rntf. 7^-/n«««fl^FRi • FR2 *cfcac 

[0 10 9] *S8«W<&BB«3kKBK:*5^T 
*k 7^-JH«»0*wttHS^-&S&a&t, S*tt 

[0 110] (£JSW3) *XnoS3«E)ftlKM^^ 
TH 1 -9 fca^TKMtntf. HT0»D-e»*. a 

[0 111] *Xfffllcff&BBVft8Btt. 01 9IC 

t* T-tmmmm&s • 4t, *b«*@ri i 
[0112] T-^m^ssi&i5iB3 • 4wu ms^g 



(12) ft|§?8-l 3 744 3 

BK1 1 lft*l/T4A6n*«WMEVcci • Vm 

*±wiR«i£Vce» -vm KjcowrrsiSfca 
oTn*. T-?^mmm\E'&3 - 41& bs 

(01 1M) K4oTB*SnTV>*. 5 s -* 

m*mmm®&3 • 4&, ma©;t*;v*>^*-^ 

[0 113] BBBBBR 1 1 4 tt. 7*-*F»KW 
J0 0ttb»ftm9 <B5Wf> t±0, «B«JEVcci 
•V111 £ffiI«JEVcc2 -Vna i*5SSIC«0#*. 
TH*f5J:5Cfco-n>*. *B«J«BB11 
1 tt, B*7 W 1 £BftBft&#R-SB±fcHttt 

nic<to, *©^3.-^A*an*B««-«wi 
©fewsiBsn*©^ <>*-7x^x0B3Mm>s/ 
xrA^/hSft^ffiic^^o torn, bbosbbh 

20 [0 114] ±E0»rtlCT*K*frfc5B, MAtf. 
*5*3R7-f-/H*fc;fcHT. **x-*«*»SLi 
^-^«^»^S)l5l»3(zS3fS$nTEffiftOx- 

*B*BB»B»4 (c«B*tlT«Btt©T-^39«B* 

*bbbbB3 • 4oBB«BE#«B«o*iaBi 1 ic 

•fctwkBOToi/^fcwow^sn*. -ni^D, 

[0115] **««rtt, s*wrc r7U-A+v- 

X7-f>KCj BBSIRffltTV^C-C, ^lOHJSW 
tHBJC, «B«EEU"<;P©Btt«2B07 f -^«*B 
KftlHlR3 • 4T, r-^^iSLi.SL l + i -K* 

[0 116] **JS«K*»5x-^«#»B» 
« BR3 - 4UU BWIK±fc»**nfc»Bh^>^X 

t»B^«EL, BBBE®W0BiU9K:BtttttteK 

[0 1 1 7]-fc*,-***W-Ctt. x-^t^SSLtT) 
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TO 2 0&&ZSm2 1 fcStJ^TR9H-rn«. ETFOH 
DT&5 0 **JS«fc*W5«j«»*r, MI2^) 

IS l &&zfim 3 tiE>ftjK«(K:^(td«j«K»&n«ti[)tttB 

[0 119] *»M£ff*H*«*&RK. 0 2 OK 

^-rjc^t^ is*7u-f 1 **«^*K»nias 2 

«UBRIbHM**H*7W 1 Kd&l^-^WJMMWWa 

[0120] -jj. *nmmztftz>m<Dm9i»m&M 
\t. 02i tc^Tcfc^tc. mmru-i i 
K»i5jK2^. ?-^«-^i^i&ieiK3 • 4<t, «xc«j 

i ^l^-^m-^^»[hiK3 trauwicR^^nr 
[0121] ±e©HH«*^sR7?tt, s&^m^m 

nscti;:**. rmtc^bT^ "T-zmw&mmm 

S&3 ■ 4^StS J ^^x;i/^^:^i^h^>v f X^T^ 
Ti*£o 

[0 12 2] Cic0ck3;c, 2^<Dr~~?mw&mM®& 
3 - 4£, i*7 l/>f l ©H-ia«i:EBtT5 n t 

ft^«BMilB3 • 4©«»*3fCfift*|3fc8&fc, 5 s - 
-£Tt>, x-^«#«K»lsl?8 3 • 4rc<fc5K»*««rtB 

[0123] a±o±5fc» »*«»&«arr*«m 



(13) #H^T8 - 1 3 7 4 4 3 

x&ntfm&mmmmizhmm&^mx&z. a&cds^ 

81tl/Tit MAtf* y7XTr^X^K> LED 
[0 12 4] 

t h u ^x^i;ffi^nT7^r>f ?t h u 

A«jt3m«flUEnignK2:. 2 »rr» stir-wen 

^m<Dm^m£m^i£\z^n^nmfsi^m^mmm 
n*5-7LZ>£tib\z. mfe&^-z^Tmmmzimy 1 

5 s — S -5 <h £ %> 

a * a*3« t at ^ s . 
[oi25] ^niicfco, ^Hanw*» 7 s — ^ 

<Z)34S»«««€ai«lUTiii«*^*fr^5 Z£tfi*m\Z 

[0 12 6] K*fl2KGtt0Hfl^SRtt. R&H 

1 ICE»©H«**»«IC43V1T. Jt«BA#¥R*«. ± 

aa^-^w^auBBniK© i ^©m*Rfc«ai/T»« 

^&ffife<D^~?m^nmmz&K\zmm^ j &z> zt\z 

^? [0 12 7] cntdJ;D, *«fi#*£&tt«KSi'5r 

[0 12 8] M££3lCGtt<DBft&^£Rt£. 
1 fcE«©il**«S«fccfe^T. ±IBA»*R^ ± 

50 *i x-r ^5 1 >^^(c^oa^nfc^(i-^^2*cD 
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?m*Mmmz#K\zmmtt2> ct\z*o ±Er-* 

o\zi£^T^%>. 
[0 12 9] cnnj:?), 

d &n-a>*ji 1 x< y*>9m&m^ 
3 stem 2 x< v?>mi-*tm-t%tzv^\m^wc 
tLT(D®m*nm'Tzzt&T^ &mm<omm<z>m 

[0 13 0] MM4lcra®H{BUlE«tt*HU K#W 

[0131] cwcko. ±momn*?(owmvtt* 

<D*m#&&±\zj&&2nfrmW}m?<DMi£\zit'<x& 

[0 13 2] H«JH5lcGgta>Hft«»tt«MU MftV 

ifi* mi\Z&Wi2ntcn?**)lh7>i?X* tv>?* 
V y >z?X?tfr$t3iZ> CMOS «MJ©y- 

«tt«li;T?, ±0j£(rittKTWS-r-5Ci:*«T?^ SKA 
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